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Tltle of the Invention ^^AtAa^d^^ ^ 




^ ^ ^ 



MONITOR DEVICE FOR DISPLAYING OUTPUT DISPLAY IMAGES "It 
OF A PLURALITY OF COMPUTERS 



BACKGROUND OF THE INVENTION 

The present invention relates to a monitor device for 
use in computers , 

Usually, a desktop or any othier stationary type 
computer is equipped with an easy- to-look-at large monitor 
device and easy-to-handle input devices such as a keyboard 
~and a mouse";^ On the "other handV~ia~ Iapto^p~6r E)al^ 
portable computer is ^rovidedjjjs^ith a view to reducing the 
size and weigh^, withj^input devices such as a small keyboard 
and a pointing device, whose handling ease is sacrificed for 
size and weight reduction, and with a less easy- to-look- 
at small monitor, all integrated into the computer. 

A monitor device provided on a stationary computer can 
receive no more than one image input at a time. As a result, 
if a monitor device used for displaying output display 
images [of\a computer is to be used for displaying the output 
display images of another computer, t^e connection between 
the monitor device and the computei^^houl^ be rewired. Or 
else, the connection between the monitor device and the 
computer ^houl^be switched over with a separately provided 
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selector or the like. This is also true of input devices. 
If an input device use d f or inputting Jto a computer is to 
be used for inputting. to another computer, the connection 
between the input device and the computer [should^be rewired. 
Or else, the connection between the input device and the 
computer (shouldj^be switched over withy^a separately provided 
selector or the like. 

Sometimes one user may want to use a plurality of 
computers at the same time. In such a case, however, as input 
devices and monitor devices are separately provided for 
different computers, the user should use a different input 

'device- or —look at- -a— di-ff erent - monitor— device— for— each 

computer. Especially where one computer is a laptop 
computer and another is a stationary computer, in spite of 
the presence in the same location of a better visible monitor 
device and a better operable input device provided for the 
stationary computer, the monitor and input device^inf erior 
in visibility and operability provided for the laptop 
computer should be used when that laptop unit is to be 
operated. • . 

(In such a cas^, it is possible to use a monitor device 
and input device provided for one computer |as ones tdx^^ 
another computer, by either rewiring the connections of the 
monitor device and input device to the computer oi^providing 
and operating separate selector switches. 
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However, even in such an arrangement, the image 
displayed on the monitor device at a |^ time is the output 
display imaq^^f only one computer, andjaccordingly^the user 
cannot checkj^ output display images of a plurality of 
computers at the same time. Moreover, where the computer 
to be operated is changed frequently, the user has to leave 
the input device he or she is operating and rewire the input 
and monitor devices or to manipulate the separately provided 
switches every time the computer is changed. 

SUMMARY OF THE INVENTION . . 

An— ob j ec t— o f —the —pre s en t— inven tri-on~i-s - -t o- pr o v-i de- a 

monitor device^capable of displaying output display images 
of a plurality of computers at the same time. 

Another object of the invention is to enable the user 
to use, without having to leave a specific input device, that 
specific input device and a specific monitor device as the 
monitor device and input device of a plurality of computers. 

In order to achieve the above-stated objects, a 
monitor device according to the^invention comprises a 
plurality of display data interfacing units for entering 
display data from individual computers; a plurality of 
communication data interfacing units for 
inputting/outputting communication data between the 
individual computers; a superposed display unit for 
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superposed ^isplayingl^of two or more images represented by 
display data entered into two or more of the display data 
interfacing units; and a display controller for altering the 
form of the superposed (displaying on the basis of 
communication^ data for instructing alteration £:^^he form. a_ 
of ftsuperposedy^^isplayin^, which ^re entered into]/|the 
communication data interfacing units. 

Such a monitor device can display output display 
images from a plurality of (computerj^at the same time. 
Moreover, the capability to alter the form of^ superposed 
gi_splayin^|On the monitor, device from the computers enables 

" th"e~monrt-or— de vi-c e— to- adap t— the— di-sp 1 ay- -to- -the - e on tents 

desired to be checked, and^ accordingly^ the monitor device 
can be used in practice as the monitor device for a plurality 
of computers. 

If this monitor device is equipped with one or more 
input data interfacing units for entering input data from 
an input device, and an input data repeater for supplying^ 
from one communication data interfacing unit to be 
dynamically selected out of the plurality of communication 
data interfacina units^ input data to be entered into a 
computer [havingjjentered inputs into the input data 
interfacing unit{s) to the computer carrying out 
inputting/outputting from/to this communication data 
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interfacing unit, a specific input device can be used as the 
input device for a plurality of computers. 



Fig, y^'^'^^^^^'^^^^^^ij^^^ aj^^onitor device|,j^ .y^^tUj 

Fig. 2 {illustratesji the connective relationships 



between the monitor device and other unit^. 

Fig. 3 ^illustrates an example of^ display on the 
monitor device. 

Fig. 4 is a block diagram of the monitor device. 

Fig. 5 is a block diagram of the communication 
coTLtrol-ler— of- the- moni-tor— device- 

Fig. 6 is a block diagram of the display controller 
of the monitor device. 

Fig. 7 is a block diagram illustrating the 
configuration of the resolution/ frequency converter of the 
monitor device. 

Fig. 8 is a block diagram of the liquid data converter 

Fig. 9 [II lustra tes^another ^ode of us^ of the|moni tor)^^^^^^^^^ 

^evic^. ^ ^ (JUJc «X/-^^y^^ 
F 




ig. 10 ^llustrateslkthe connective relationships 
m the monitor device and other units^. 
Fig. 11 is a block diagram of the monitor device. 
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Fig. 12 is a block diagram of the communication 
controller of the monitor device. . . 

, Fig. 13j[{Illustratesj still another^^ode of use] of the 

Vl^AA>Dt - CJlS^^^Z^A/S^ >4>t>yjttt:v^ J^(/A-^<A '^'^ ^-^Jj^i-^W^ 



.^onitor device|. ^t^Ax.;^^.vSA>v\ ^ .^^^itoL^ 

Fig, 14 i^llustrates^j(the coimective relationships 
between the monitor device and other unit^. 

Fig , 15^ illustrates an example of^display on the 
monitor device. 

Fig. 16 is a block diagram of the monitor device. 
Fig. 17 is a block diagram of the communication 

controller of the. monitor device, 

p„-j^g._ — r|,.g_^^_g_ -]3)Q-o e k— di-agram-o f -t he~dd splray -e on tr o 1-1 er- - - 

of the monitor device. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A. preferred embodiment of the present embodiment will 



be described below, 

t'±g. X xixusuraces a mode of use of a monitor device, '^'^''^^^^^^ 
In the figure, [l denotes]||^a monitor dev^c^£ a first 
computer (hereinafter "'first VC")j^ and 3),^a second computer 
(hereinafter "second PC"J^. The first PC 2 is a stationary 
computer equipped with a keyboard 4 and a mouse 5 as input 
devices. The second PC 3 is a laptop type computer with its 
input devices, such as a keyboard and a pointing device, 
integrated into it. 
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jNext^ Fig. 2 illustrates the connective relationships 
of the monitor device 1 to the first PC 2 and the second PC 
3. . . 

In Fig. 2, [l3 denotes) a first PC connector^ fitted to 
the first PC 2 forKmonitor cormectior/7 19^/]^ ^V^^ monitor 
connectorj^ fitted to the monitor device 1 for/ first PC 
connection. Between the first PC connector 13 and the first 
monitor connector 19j^re wired) a f display data 

transmission line 14yyfor t^'ansmittingjto the monitor device 
1 ^rst display dat§, which (arej display da tay( supplied by the 
first PC. 2, and a first communication data transmission, line , 

15 j[ f or- -transmi trt i-ng- and- -receiving commun-ieat-ion-data^ ^ 

between the first PC 2 and the monitor device 1. 

Further, ^6 denote"3 a second PC connector/ fitted to 
the second PC 3 forA monitor connection, andf20,| a second 
monitor connector^f itted to the monitor device 1 for^second 
PC connection. Between the second PC connector 16 and the 
second monitor connector 2(1 (are wire J a second display data 
transmission line 17^f or transmitting^^ to the monitor device 
1 ^cond display dat^, which (arej display data^ supplied by 
the second PC 3 , ^ and a. second communication data 
transmission line 18^ for transmitting and receiving 
communication datay\between the second PC 3 and the monitor 
device 1 . 
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The following description will refer to a case in 
which both the first display data and the second display 
data, respectively sent from the first PC 2 and the second 
PC 3 to the monitor device 1, are display data for color 
y^^isplaying], ^hich are))[R, G and B color data^each of eight 
bits, transmitted in a low voltage differential signal 
(liVDS) system. In the case described below, both the first 
communication data transmission line 15 and the second 
communication data transmission line 18 are transmission 
lines for serial communication, known as universal serial 
buses (USB) , .though they may^s wel^jibe transmission lines , _ 

f or - f as ter- ser-ial -commun-ication -sat-i-s-f y-ing--the- -I-EEE -1-3-9 4 

standard, other (onesjf for serial communication, or^nes/jfor 
parallel communication . 

As illustrated in Fig. 3, it is (made) possible to 
display a display image 7 corresponding to second display 
data from the second PC 3 within a display image 6 
corresponding to first display data from the first PC 2 ^oJ^6^ 
the monitor device 1. It is further [madS possible to alter 
the position and/or size of the display image 7^n^the second 
PC 3 or the contrast, brightness and/or position adjustment 
of /^display on the monitor device 1 from either the first PC 
2 or the second PC 3. Communication between the first PC 
2 and the second PC 3 via the monitor device 1 is also(mad£j 
possible . 
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The monitor device 1. which makes [possiblel these 
actionsyis illustrated in Fig. 4. In Fig. 4, [21 denotes)j(a 
communication controller^ 227^ a second resolution signal^}] 2-T_ 
(23Jia display position designation signali; 24 J a display 
controlle:^£ 25^) liquid display dat^; (2^6 7|ja liquid display 
pane]^. 

Each unit will be described in detail below.. 

First ^ill be described! the (actions))of the 
communication controller 21^. 

Fig. 5 illustrates the configuration of the 
communication controller 21. . . ... 

The communication - controller ~2-l--compr^ises a 

communication data identifying unit 52, a window 
information generating unit 53 and a liquid data conversion 
control signal generating unit 127. 

Now, communication data sent from the first PC 2 via 
the first communication data transmission line 15 and the 
communication data sent from the second PC 3 via the second 
communication data transmission line 18 are sent to a 
communication data identifying unit 52. The communication 
data transmitted via the first communication data 
transmission line 15 and the second communication data 
transmission line 18 are augmented with the destination of 
the communication data when they are transmitted. To 
communication data whose destination is the monitor device 
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1 is added an identifier representing the contents of the 
communication data. 

The contents of communication data to be transmitted 
by the first PC 2 or the second PC 3 to the monitor device 
1 include information indicating the display position 
and/or the display size of the display image 7 on the second 
PC 3, and information indicating the contrast, brightness 
and/or position adjustment quantity of the display on the 
monitor device 1. These communication data, in a state 
wherein a predetermined unique identifier is added to it, 
are entered into the communication data idientif y|^g^m^^_^^^ 

The-commun-i-cat-i^pn-data— i 

destination of ^ntry)^f rom the first PC 2 via the first 
communication data transmission line 15 is the 

[communication data of thej second PC 3, transmits the data 

^ ... 

• as^hey are](to the second PC 3 via the second^^^OTtmi^^ 

data transmission line 18. Or^ if the destination Qf[entry)^ 
from the second PC 3 via the second communication data 
transmission line 18 is [the communication data o fj the first 
PC 2, the unit transmits the data as ^hey are^jto the first 
PC 2 via the first communication data transmission line 15, 

This makes possible communication between the first 
PC 2 and the second PC 3 via the monitor^^de^^e^^^^ ^^.^cj^u.,^ 

On the other hand, if the destination of ^tr^| from 
the first PC 2 via the first communication data transmission 
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line 15 is (the c ommun i.c a t i cm data o^ the monitor device 1, 
or if the destination of jentryj^f rom the second PC 3 via the 
second communication data transmission line 18 is the 
Communication data of th^ monitor device 1, the identifier 
representing the contents is discerned, and information 
indicating the display position and/or the display size of 
the display image 7 on the second PC 3 is transferred to the 
window information generating unit 5!^, or information 
indicating the contrast, brightness and/or position 
adjustment qiiantity of the display on the monitor device 1 
is transferred to the liquid data conversion control signal 

-genera-t-ing-uni-t— l--2-7j. 

The window information generating unit 53, |accordin^ 
to the received information indicating the display position 
and/or the display size, supplies the display controller 24 
with a second resolution signal 22 representing the 
magnitude (resolution) of the display image of the second 
PC 3 and a display position signal 23 indicating the display 
position and the presence or absence of display. 
Incidentally, information indicating the display position 
and/or the display size of the display image 7 on the second 
PC 3, sent from either the first PC 2 or the second PC 3, 
consists ofji^the presence or absence of display, information 
on the top left coordinates of the display image of the 
second PC 3, and information on the number of lines in the 
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vertical direction and the number of dots in the horizontal 
direction. 

The window information generating unit 53 supplies as 
the display position signal 23 a single bit signal which is 
"0" when the scanning position of the monitor device 1 is 
in a position in which the display image 7 of the second PC 
3 is not displayed, or "1" when it is in a position in which 
the display image 7 of the second PC 3 is displayed. Further 
the window information generating unit 53 supplies as the 
resolution signal 2 2 a signal representing the number of 
dots, in the horizontal direction in 10 bits and the number. 
of-dots-in~the-vert-ical-di-recti-on-in-10-bi-trs^ — Thus-7-as-shown- 



in Fig. 3, if a frame on the monitor device 1 consists of 
1024 X 768 dots and the display image 7 on the second PC 3^ 
of 640 X 480 dots ^ siz§jlis to be displayed from the 10th 
dot in the horizontal direction and the 10th line in the 
vertical direction, the display position signal 23 will be 
^^1" from the 10th to 489th lines in the vertical direction 
while the monitor device 1 is scanning the 10th to 64 9th dots 
in the horizontal direction, and the resolution signal 22 
will be a signal indicating 640dots in the horizontal 
direction and 480 dots in the vertical direction . 

On the other hand, the liquid data conversion control 
signal generating unit 127, ^ccording)^ to the received 
information indicating the contrast, brightness and/or 
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position adjustment quantity of Jidisplay, supplies the 
display controller 24 with a display position control signal 
9 6 representing the position adjustment quantity of the 
display of the monitor device 1, a display contrast control 
signal 97 designating the contrast of the display of the 
monitor device 1, and a display brightness control signal 
98 designating the brightness of the display of the monitor 

^^^^^^ ^ ■ ^ iufeJ- il^^-^ 

Next|^ill be described) the display controller 2^. 
Fig. 6 illustrates the configuration of the display 

controller 24. ^^j^ JU^>^ ^.^sJli^^ . _ 

In th e figure, /27 den ote sj^^ fir st data con verte^ 2^ , ^ 

^(a second data ^^^^2«I^$(f^|5^ parallel dat^ 30T]a first 

sync signaL; |3l7)Xsecond l>arallel data,; 32, a resolution/ 
frequency converte^^ 3j|, ij^window display parallel dat^; g4j 
a data selecto:^ 3 J, j|superposed display dat^; and (3 6j a 
liquid data converte:^. 



The first data converter 27 converts first display 
data, which (ardj^LVDS signals ^ntere^jvia the first display 
data transmission line 14, into display data of R (red) , G 
(green) and B (blue) , a vertical sync signal, a horizontal 
sync signal, a display effective period signal, and a dot 
cloc]^, and supplies (thereto the data selector 34 as ^he) first 
parallel data 29 . It also supplies the resolution/ frequency 



-14- 



converter 32 with the vertical sync signal, the horizontal 
sync signal and the dot clock^as first sync signals 30. 

The second data converter 28, like the first .data 
converter 27, converts second display data, which [are^nLVDS 
signals entered via the second display data transmission 
line 17, into display data of R (red) , G (green) and B (blue) , 
a vertical sync signal, a horizon tal^sync signal, ^^is^ay^ ^^^^^^^^^ 
effective period signal, and a dot clocJ^, and supplies (thenf)^ 
to the data selector 34 as (the) second parallel data 31. 

Here, display data contained in the first parallel 
data 2 9 and the second parallel data .31 are supposed to be 

-drsp-lay- da t a-o f— e ight-bi t s -eaeh-o f- -RGB— (-1-6 -.-7- mi l-lAon-co 1 or 

display) . 

The resolution/ frequency converter 32 subjects the 
second parallel data 31 to resolution conversion in 
accordance with the resolution signal 22 and to frequency 
conversion so as to equalize their frequency to that of the 
first parallel data 29 in accordance with the first sync 
signal 30. Then it supplies the converted data as window 
display parallel data 33. 

The resolution/ frequency converter 3 2 is configured 
as illustrated in Fig. 7. 

In the figure, ^ denotes^a res^olj^tion converter^? 3 J , iaA-^A p^'^^^ 
a resolution-converted sync signaljf; 39 7\ resolution- 
converted display dat^; ^o7] a write operation controlleiQ 
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p^v>frtW^ ^1 

|4^, write oper^t^^n^^co^ signal^; [4 2 a re^ operation 

controllerj^^ .4j ,^a read operation control signa:j(; arid (44 7| a 
window image storing unit^. 

The resolution converter 37 subjects the second 
parallel data 31 to resolution conversion in accordance with 
the resolution indicated by the resolution signal 22, and 
supplies the converted data as resolution-converted display 
data 3 9 together with the resolution-converted vertical 
sync signal, the horizontal sync signal, and the r a 

resolution-converted sync signal 38, which is a dot clocl^. 
The write operation controller 40, on the basis of the 
-res olu t i on - c onver ted -sync -s igna 1- 38-, • -gener a t e s— the__wrJ_ t.e_ 
operation control signal 41, which is a timing signal for 
temporarily storing the resolution-converted display data 
39 into the window image storing unit 44. 

The read operation controller 42., in order to display 
the display image 7 on the second PC 3 within the display 
image 6 on the first PC 2, generates the read operation 
control signal 43 for reading the resolution-converted 
display data 39 from the window image storing unit 44 as the 
window display parallel data 33 to match the display 
position of the display image 7 on the second PC 3 according 
to the first sync signal 30, which is a sync signal out of 
the first parallel data 29, and the display position signal 
23. The window image storing unit 44, in accordance with 
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the write operation control signal 41, stores a single frame 
equivalent of the resolution-converted display data 39, and 
supplies it as the window display parallel data 33 in 
accordance with the read operation control signal 43. 

Referring back to Fig. 6, the data selector 34, in 
accordance with the display position signal 23, switches the 
first parallel data 29 and the window display parallel data 
33 so as to supply the window display parallel data 33 at 
the display timi^^ o^^he display image 7 ^^J^he second PC 
3, and supplies (thein|fas the superposed display data 35. Here 
it supplies the first parallel data 29 when the display 
position signal 23 is ''0" or the window disp lay p a rall e l da ta 
33 when the signal is "1". 



The liquid data converter 3 6 converts the superposed 
display data 35 consisting of parallel/data (of RGB^of eight 
bits each into ^)^ut^^^gmils for the liquid crystal display 
26, and supplies (thei^as the liquid crystal display data 25 . 

Fig. 8 illustrates the configuration of this liquid 

data converter. jgjj^ ^^^.OU 1 1 «r-r^ . 

In the figure, {ll4 denoteska liquid data generatorf;"] I IM^ 
flli , ji unadjusted liquid crystal display data^; £16 J a tone 

^ ^ 1(4 ^ ^ in 

characteristic convertei^; and (3^17, ja back light controllei^. 

The liquid data generator 114 converts the superposed 
display data 35, consisting of the parallel^data^f RGBjof 
eight bits each and the sync signal, at the display timing 



of the liquid crystal display 26, It supplies^hem) as the 
unadjusted liquid crystal display data 115 and the liquid 
crystal display sync signal 101, and^at the same time^ 
controls the liquid crystal display sync signal 101. so as 
to coordinate it with the display position of the whole frame 
in accordance with the display position control signal 96, 
The tone characteristic converter 116, in order to adjust 
the display contrast, converts the tone characteristic of 
the unadjusted liquid crystal display data 115 in accordance 
with the display contrast control signal 97, and^supplies 
the converted data as. the liquid, crystal, display data. 25 _ 
"I-f-i-t— is--desired7--f or— instance^^ — to-increase— the-eontrr-ast— - 
they^data |of RGBjof eight bits each are converted so as to 
maximize the difference between the highest brightness and 
the lowest brightnessTor^ if , conversely, it is desired to 
decrease the contrast, the^data/of RGBjof eight bits each 
are converted so as to reduce the data of the highest 
brightness or to enhance the data of the lowest brightness. 
The back light controller 117, in accordance with the 
display brightness control, signal 98, generates a liquid 
crystal panel back ligl^ control signal 102 for controlling 
the back light of [^j^liquid crystal display 103. 

As described above, it is possible to display the 
display image 7 ^I^J^^the second PC 3 in the display image 6 
^r^the first PC 2^^the monitor device 1 . It is also possible 
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to alteir^ f rom either the first PC 2 or the second PC 3^ the 
position and/or size of the display image 7 on the second 
PC 3 or the contrast, brightness and/or position adjustment 
of the display on the monitor device 1, 

Now, altering the position and/or size of the display 
image 7^n)jthe second PC 3 or the contrast, brightness and/or 
position adjustment of^display on the monitor device 1 from 
either the first PC 2 or the second PC 3 is accomplished in 
the following manner. It can be accomplished by, for 
instance, causing driver software controlling the monitor 
device 1 operating on either the first PC 2 or the second 
PC 3 to send instructions from the user to the monitor device 
1 as described above.. 

Or else, altering the position and/or size of the 
display image 7 on the second PC 3 is accomplished, for 
instance, by managing the position and/or size of the 
display image 7 on the second PC 3, accepting the desired 
changes according to the manipulation of the mouse 3 by the 
user, and sending the pertinent instructions to the monitor 
device 1 as described above. Alternatively, it can^s wellj^^^i'^i^ 
be accomplished by causing software working in coordination 
with the OS of the first PC 2 to operate on the first PC 2. 
In this case, this software accepts any change in the 
position and/or size of the display image 7 on the second 
PC 3 (^ccordingj^to the dragging of the mouse 3 . 



Thus, if the title bar position of the display image 
7 on the second PC 3 is dragged, a position change will be 
accepted, or if the bottom right corner of the display image 
7 on the second PC 3 is dragged, a size change will be 
accepted. 

The monitor device 1 so far described enables the user 
to accomplish file transfers among other things from the 
first PC 2 to the, second PC 3 or vice versa by using 
communication software working on the first PC 2 or the 
second PC 3 while watching the display on the monitor device 
1. The user is also enabled to exchange directory 
information or display information between the first PC 2 
and the second PC 3 and^ cause the two PCs to operate in 
y^^oordinatiogf. For instance, the user may manipulate the 
mouse 3 to accomplish file drag-and-drop displaying between 
the display image 7 on the second PC 3 and the display image 
6 on the first PC 2, together with a file transfer between 
the first PC 2 and the second PC 3 interlocked with the file 
drag-and-drop displaying. 

Incidentally, while the display data sent from the 
first PC 2 and the second PC 3 are supposed to be LVDS signals 
in this embodiment, ^ome^ other ^orm^^of display data may be 
used if the monitor device 1 is provided with an appropriate 
interface . 
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As shown in Fig. 9, a keyboard 141 and a mouse 142 are 
connected to a monitor device 138. a/) 4/), 



relationships of the monitor device 138 to the first PC 2, 
the second PC 3, the keyboard 141 and the mouse 142. 

As illustrated, the connections of the monitor device 
13 8 to the first PC 2 and the second PC 3 are similar to the 
corresponding connections shown in Fig. 1, Note should be 
taken of the far;t that, in Fig. 10, the monitor device 13 8 
is connected j|to the keyboard 141 and to the mouse 142 
respectively b;^ a keyboard input signal transmission line 
151 and a mouse input signal transmission line 152, each 
fitted to the monitor device 138 via a connector. Both the 
keyboard input signal transmission line 151 and the mouse 
input signal transmission line 152, like the first 
communication data transmission line 15 and the second 
communication transmission line 18, consist of a USB. 

Now^in the configuration of Fig. 9, in addition to the 
actions described with reference to Fig. 1, the keyboard 141 
and the mouse 142 connected to the monitor device 13 8 can 
be used as input devices for the first PC 2 and the second 
PC 3 . Furthermore, the contrast, brightness and/or position 





1 0 1 connec t ive 



adjustment of |displaying|jon the monitor device 138 can be 
altered from the keyboard 141. 

Fig. 11 $hows the configuration of the monitor device 
138 (making possible)^such operations^. 

As illustrated, the configuration of the monitor 
device 13 8 differs from the monitor device 1 in Fig. 1 in 
that the keyboard input signal transmission line 151 and the 
mouse input signal transmission line 152 are connected to 
the communication controller 153. The monitor device 138 
also differs from the monitor device 1 in Fig. 4 in the 
configuration and actions of the communication controller 
153 . 

Therefore, details of this communication controller 
153 will be described below. 

Fig. 12 illustrates the configuration of the 
communication controller 153. 

As illustrated, the communication controller 153, 
like the communication controller 21 in Fig. 4, comprises 
a communication data identifying unit 169, a window 
information generating unit 53 and a liquid data conversion 
control signal generating unit 127. 

Here, communication data sent from the first PC 2 via 
the first communication data transmission line 15, 
comm\inication data sent from the second PC 3 via the second 
communication data transmission line 18, keyboard input 
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signals sent from the keyboard 141 via the keyboard input 
signal transmission line 151, and mouse input signals sent 
from the mouse 142 via the mouse input signal transmission 
line 152 are sent to the communication data identifying unit 



Now, the^ctionsjjfof the window information generating 
unit 53 and the liquid data conversion control signal 
generating unit 127 are similar to those of the 
communication controller in Fig. 4. Also, the communication 
controller 153 operates in the same way as the communication 
controller 21 in Fig. 4 except in the following respects. 

For some specific key manipulations of the keyboard 
141, input device output PC switching, display contrast 
alteration for the monitor device 138, display brightness 
alteration for the monitor device 138, and display position 
adjustment alteration for the monitor device 138 are 
allocated in advance. 

Then, the communication data identifying unit 169 is 
so disposed as to monitor^all(the time|^eyboard input signals 
sent from the keyboard 141 via the keyboard input signal 
transmission line 151. Keyboard input signals representing 
other key manipulations than the aforementioned specific 
ones are either sent to the first PC 2 via the first 
communication data transmission line 15 as communication 
data or to the second PC 3 via the second communication data 



169. 
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transmission line 18 as communication data. The PC to 
transmit the keyboard input signals is switched when a key 
manipulation to switch the input device output PC is 
detected. Further, the communication data identifying unit 
169 transmits mouse input signals sent from the mouse 142 
via the mouse input signal transmission line 152 to the PC 
transmitting the keyboard input signal via the first 
communication data transmission line 15 or the second 
communication data transmission line 18 as communication 
data. 

The keyboard 141 and the mouse 142 connected to the 
monitor device 13 8 are thereby enabled to be used as input 



when it has detected a specific key manipulation for display 
contrast alteration for the monitor device 138, display 
brightness alteration for the monitor device 138, or display 
position adjustment alteration for the monitor device 13 8, 
hands over the content of the alteration represented by that 
key manipulation to the liquid data conversion control 
signal generating unit 12 7. d I ^ 0 



devices forJ(the first PC 2 and the second PC 3. 

Further, the communication data identifying unit 169, 
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on the second PC 3 similar to alteration of the contrast, 
brightness and/or position adjustment of the display on the 
monitor device 138. Also, as the mouse 142 is connected to 
the monitor device 138, it may be so arranged as to have the 
monitor device 138 manage the position and size of the 
display image 7 on the second PC 3 and to accept their 
alteration according to the user' s manipulation of the mouse 
142 . In this case, the monitor device 138 accepts alteration 
of the position and size of the display image 7 on the second 
PC 3 in Accordance Wit^;the dragging of the mouse 3. Thus, 
when it has detected dragging of the title bar position of 
the display image 7 on the second PC 3 , it alters the position 
of the display image 7 on the second PC 3 instead of sending 
the content of the manipulation to the first PC 2 or the 
second PC 3 , or when it has detected dragging of the right 
bottom corner of the display image 7, it alters the size of 
the display image 7 on the second PC 3 instead of sending 
the content of the manipulation to the first PC 2 or the 
second PC 3 . 

Fig. 13 illustrates still another mode of use of the 
monitor device. 

As illustrated, the keyboard 141 and a camera 188 are 
connected to a monitor device 184, and the mouse 5 is 
connected to the first PC 2. 



3H 

|Next, the]; connective relationships of the monitor 
device 184 to the first PC 2, the second PC 3, the keyboard' 
141 and the mouse 142 are shown in Fig. 14. 

As illustrated, the connections of the monitor device 
184 to the first PC 2 and the second PC 3 are similar to the 
corresponding connections shown in Fig. 9. In the mode of 
use illustrated in Fig. 13, the monitor device 184 is 
connected to the keyboard 141 and to the camera 188^ 
respectively^by the keyboard input signal transmission line 
151 and a camera input signal transmission line 210, Both 
the keyboard input signal transmission line 151 and the 
camera input signal transmission line 210, like the first 
communication data transmission line 15 and the second 
communication transmission line 18, consist of a USB. 

As shown in Fig. 15, an image represented by camera 
input signals from the camera 188 connected to the monitor 
device 184 can be displayed within the display image 6 of 
the first PC 2 displayed on the monitor device 184 as the 
display image 191 of the camera . 

Fig. 16 illustrates the configuration of the monitor 
device 184 which makes j^ossible] such action^. 

As shown in Fig. 16, the configuration of the monitor 
device 184 features the connection of the keyboard input 
signal , transmission line 151 and the camera input signal 
transmission line 210 to the communication controlle3^(1.53). 
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As a result, the monitor device 184 ^re characteristic in^ 
the configurations and actions of the communication 
controller 211 and the display controller 218. 

Firstfwill be described\ details of (thi^;cbmmunication 
controller 213^. 

Fig. 17 illustrates the configuration of the 
communication controller 211 . 

As illustrated, the communication controller 211, 
like^hat i^hown in Fig. 5, comprises a communication data 
identifying unit 300, the window information generating 
unit 53 and the liquid data conversion control signal 
generating unit 127. 

Here, communication data sent from the first PC 2 via 
the first communication data transmission line 15, 
communication data sent from the second PC 3 via the second 
communication data transmission line 18, keyboard input 
signals sent from the keyboard 141 via the keyboard input 
signal transmission line 151, and camera input signals sent 
from the camera 188 via the camera input signal transmission 
line 210 are{entered int^the communication data identifying 

unit 3 00. J crptA^>^>u^ 

(Now, the actions^pf the window information generating 

unit 53 and of the liquid data conversion control signal 

generating unit 127 are similar to those described above 

with reference to Fig. 5. Also, the (act ions) ^f the 
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communication controller 211 are the same as those of the 
communication controller 21 shown in Fig. 5 except in the 
following respects. 

Thus, the communication data identifying unit 300 
processes keyboard input signals sent from the keyboard 141 
via the keyboard input signal transmission line 151 in the 
same manner as described with reference to Fig. 12. This 
enables the keyboard 141 connected to the monitor device 184 
to be used as the input device for the first PC 2 and the 
second PC 3 . 

Also the communication data identifying unit 3 00 
sends camera input signals^sent from the camera 188 via the 
camera input signal transmission line 210^ to the display 
controller 218 as camera display data 217. 

Nextfwill be describ^ed] details of the display 
controller 218^. 

Fig, 18 illustrates the configuration of the display 
controller 218. 

As illustrated, (the configuration of)/ the display 
controller 218^ such tha^^a camera data converter 225 and 
a camera data selector 235 are added to the display 
controller 24 of Fig. 6. 

The camera data converter 225 converts the camera 



display data 217, which (are)iserial data, into camera display 
parallel data 229, which ^r^y\parallel data like the 
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superposed display data 35. Along with this conversion, it 
generates a camera display position instructing signal 230 
for instructing what part of the liquid crystal display 222 
a camera image displayed position 19 9 should be displayed 
in . 

The reference display position for the camera image 
(displayedjposition 19 9 here(being supposedjto be a^po^ition 
set in the camera da,tacpnverter 22 5 in advance, and| the size 
of the camera image/|^splayed^ position 199 matching the 
resolution of the camera display data 217, the camera data 
converter 225 generates the camera display position 
instructing signal 230. For instance. Fig. 15 illustrates 
a case in which the resolution of the camera display data 
217 is 320 X 240 dots, and in this instance the sizes of the 
camera image display . position [l9^^in the horizontal and 
vertical directions are respectively 320 dots and 240 dots. 

Further, the camera data converter 225 supplies as 
this camera display position instructing signal 230 a single 
bit signal which is "0" when the scanning position of the 
monitor device 184 isliri^a positionffiot to display\the camera 
imag^ispl^^c^positi^ig^ "1" when it is gi/ a^pjsitior^^ 
rto display)ithe camera imagQ{3^splayed| position ff9i. (To addT] 
^the)^camera display parallel data 22 9j|[here are suppose^ to 
be display data of eight bits each of RGB (16.7 million color 
display) . 
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Next, the camera data selector 235, in accordance with 
the camera display position instructing signal 230, 
switches the superposed display data 35 and the camera 
display parallel data 229 so as to supply the camera display 
parallel data 229 in the display timing of the camera image 
^splaye^positionj[j^9^, and supplies the data to the liquid 
data converter 36 as camera superposed display data .236. 
^ere it supplies^ thejsuperposed display data 35jwhen the 
camera display position instructing signal 230 is "0" and 
the camera display parallel data 229^when the signal is "1" . 

The liquid data converter 36 converts the camera 
superposed display data 236, which^(ar^- parallel/ data ^ RGBJ 
of eight bits each, into input signals for the liquid crystal 
display 26, and supplies the converted data as the liquid 
crystal display data 25. 

This makes it possible to display an image represented 
by ceunera input signals from the camera 188 connected to the 
monitor device 184 within the display image 6 of the first 
PC 2 displayed on the monitor device 184 as the camera 
display image ^[1^9 3j . 

Also, the monitor device 184 may send, according to 
a specific manipulation of the keyboard(141Jiconnected to the 
monitor device 184, the camera input signals from the camera 
188 to the first PC 2 or the second PC 3 as communication 
data . 
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Further, the position and size of the camera display 
image position 199 may be disposed to be alterable by the 
same technique as that for the display image 3 of the second 
PC 3 described above. 

Modes of implementing the present invention (ha§^ been 

described so far. 

AS hitherto described, the invention can provide a 
monitor devicej|capable of displaying output display images 
of a plurality of computers at the same time. The invention 
also enables the user to use, without having to leave a 
specific input device, that specific input device and a 
specific monitor device as the monitor device and input 
device of a plurality of computers. 



